Lipid-mediated protein delivery of suicide nucleoside kinases.
Nucleoside kinases from several species are investigated as suicide genes for treatment of malignant tumors by combined gene/chemotherapy. In the present study, we have investigated a novel strategy where nucleoside kinase proteins are directly delivered to cells without delivery of genetic material. We used a mix of a trifluoroacetylated lipopolyamine and dioleoyl phosphatidylethanolamine (BioPorter) to form protein-lipid complexes containing either recombinant herpes simplex virus type-1 thymidine kinase or Drosophila melanogaster multisubstrate deoxyribonucleoside kinase. We showed that the nucleoside kinase containing protein-lipid complexes was imported into human osteosarcoma and Chinese hamster ovary cell lines by endocytosis and that the enzymes were delivered to the cytosol and nucleus. The nucleoside kinases imported into the cell lines retained enzymatic activity, and the cells treated with the enzyme-lipid complexes showed increased sensitivity to nucleoside analogues, such as ganciclovir, (E)-5-(2-bromovinyl)-2'-deoxyuridine, and 1-beta-D-arabinofuranosylthymine. Our results show that direct delivery of suicide gene proteins to cells may be an alternative approach to conventional suicide gene therapy strategies.